Human noroviruses (NoVs) are causative agents of gastroenteritis worldwide and are increasingly incriminated in outbreaks of gastroenteritis. The molecular typing of NoV is now routinely performed in laboratories involved with surveys of enteric viruses. The recent establishment of networks (e.g., the FBVE and noronet networks) to monitor enteric viruses showed the large predominance of genogroup II.4 (GGII.4) NoVs (11) . Over the past 10 years, NoVs and especially GGII. 4 variants have increasingly been studied. It has been shown for the first time that GGII.4 NoV variant US95/96 was predominant worldwide during the winter of 1995-1996 (8) . NoV variant US95/96 was detected from outbreaks for the next 7 years, until 2002, when a new type of GGII.4 strain, the 2002 variant, named Farmington Hills, was detected and became predominant (7) . The main feature of this strain was the insertion of 1 amino acid in the hypervariable region of the capsid (3) (13) . In France, the 2006b variant has been predominant since 2008. Previous studies showed that the heterogeneity of the amino acid sequences among GGII.4 variants was no more than 10%. However, Lindesmith et al. showed that minor changes in the capsid between GGII.4 variants were biologically relevant and corresponded to changing patterns in the binding of the glycosaccharides (6) .
Moreover, it is worth mentioning that not all GGII.4 variants are circulating throughout the world. For example, the Sakai variants have mostly been detected in Asia. For the Cairo variants that we recently described (4), it was difficult to predict whether they would circulate locally or worldwide. During the last year, the national French survey network and other laboratories in the world detected emerging GGII.4 isolates, called 2008 variants, which might be the new predominant strain. Here we report on the emergence of new GGII.4 isolates, including the 2008 variants, which have been collected and characterized by the French National Reference Center (NRC) for Enteric Viruses.
During a period that included two consecutive winter seasons, from 1 September 2007 through 31 March 2009, 1,422 stool specimens from 316 outbreaks were sent to the NRC for analysis. Sixty-seven percent of the outbreaks were reported during the second winter season (September 2008 through March 2009), thanks to the countrywide improvement in the outbreak reporting system. The NoV outbreaks were reported predominantly from nursing homes (n ϭ 251), but also from hospitals (n ϭ 21), schools (n ϭ 22), and adult meetings (n ϭ 22). RNA was routinely extracted from stool specimens from individuals involved in each outbreak prior to amplification with capsid-specific primers (5). For each outbreak, the PCR products from up to three samples were purified and sequenced for typing, as described previously (4). The presence of at least one virus was detected in 85% of the outbreaks (n ϭ 268), and 254 of these were NoV related. For 14 NoV-negative outbreaks, rotavirus (n ϭ 9), astrovirus (n ϭ 3), sapovirus (n ϭ 1), and Aichi virus (n ϭ 1) were detected by PCR. Twenty-one outbreaks were positive for non-GGII.4 NoVs. The other GGII NoVs belonged to GGII.2 (n ϭ 2), GGII.6 (n ϭ 6), and GGIIb/GGII.3 (n ϭ 4). For nine outbreaks, GGI.2 (n ϭ 2), GGI.3 (n ϭ 3), GGI.4 (n ϭ 1), GGI.8 (n ϭ 2), and GGI.10 (n ϭ 1) were detected. GGII.4 NoV represented the bulk of the strains (229 outbreaks, 72%) ( A panel of these variants (n ϭ 10) was selected from the typing results obtained by use of the capsid region to undertake sequence analysis of the entire capsid gene. After RNA extraction, the ORF2-coding sequence was amplified by reverse transcription-PCR before it was cloned into the pGEM-Teasy vector, as described previously (4). The entire ORF2 sequence was then determined. Eighty-two sequences (Table 2) corresponding to the complete ORF2 from previously described GGII.4 variants and the sequences from this study (Table 1) were analyzed with the MEGA (version 4) package and the MrBayes (version 3.1) program (9, 12) . For the latter, the same settings described previously were used (6) , except that the amino acid model was set to "mixed." The amino acid differences mostly occurred in the P2 domain (data not shown). The residues contributing to the attachment of the H type 1 antigen were conserved for the Cairo and the 2008 variants (data not shown) (2) . However, the triplet S396-R397-N398, located at the N-terminal part of the P2 domain, was shared only by the 2006b, Cairo, and 2008 variants. Similarly, the triplet D376-A377-N378 was found only for the 2008 variants (data not shown). Interestingly, the threonine inserted at position 395 had been replaced by an alanine residue for all but one of the 2008 variants. Further studies will be required to verify whether these amino acid residues correlate with an increased pathogenicity of the new circulating strains. The trees were generated by the neighbor-joining method by use of the MEGA (version 4) program suite ( Fig. 2A) and by Bayesian inference of phylogeny by use of the MrBayes program (Fig. 2B) (9, 12) . The topologies of the two trees were similar and showed that the 2008 and the Cairo variants were closely related to the currently predominant 2006b variant (Fig. 2) . By combining data from epidemiological surveys with phylogenetic analysis, we clearly showed that during the last season, the emerging variant 2008 and Cairo strains were cocirculating with the predominant 2006b variants ( Fig. 1 and 2) . It is likely that the cocirculation of variants probably occurred very often in the past, and the increasing efficacies of surveillance systems worldwide are contributing to the detection of emerging GGII.4 variants. The results of our phylogenetic analysis suggest that the 2008 and Cairo variants might have derived from the 2006b variants and support the idea that genetic drift is a major force in the evolution of GGII.4, as described previously (6) .
Since 2002, the predominant circulating GGII. 4 NoVs have contained an extra amino acid, inserted into the hypervariable region of the capsid, with ongoing genetic drift being observed for this genotype. These data show that NoV GGII.4 strains are circulating within Mediterranean countries. For the Cairo variants, we may also hypothesize that new GGII.4 variants might spread from the Middle East to Europe and the Maghreb. Additional studies will be required to further evaluate the circulation of these variants in North Africa. Our data also emphasize the need for a careful survey of enteric viruses that are not routinely screened for by many clinical laboratories.
Plotting of the epidemiological data on the radial tree ( Fig. 2) showed that several GGII.4 variants circulated at the same time in the world (e.g., the 2006a, 2006b, 2008, and Cairo variants) and that one type of variant was more often detected locally (e.g., Sakai variants in Asia) or worldwide (e.g., the Farmington Hills variant from 2002 to 2004). Even though the mechanism by which the GGII.4 NoV strains 4 NoVs from GenBank (n ϭ 82) and this study (n ϭ 10). The isolates sequenced for this study are indicated on the tree. The groups of variants are color coded on the basis of the period of circulation of these strains (e.g., the Cairo and 2008 variants) and/or their predominance (e.g., the Bristol, US95/96, 2002 US95/96, , 2004 US95/96, , 2006b , and Sakai variants). The color code is indicated on the bottom right. E, Erfurt outlier isolate (GenBank accession number AF427117). (A) Neighbor-joining tree constructed with noncorrected distances; (B) Bayesian inference tree constructed with previously described settings (6 
